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or a salt and/or solvate thereof, wherein 

R represents an acyl group containing a substituted or unsubstituted carbocydic aromatic or heterocyclic 
aromatic group; 

R 1 and R 2 each independently represents an alkyl, alkenyl or alkynyl group or R 1 together with R2 
represents a C^ polym ethyl ne or alkenylene group; 
R 3 represents hydrogen or alkyl; 

R 4 represents hydrogen, halogen, alkyl. hydroxy, alkoxy, nitrite, nrtro, amino or mono or disubstituted amino- 
and 

n represents 0 or an integer 1 , 
is useful in the treatment of pain. 
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NOVEL COMPOUNDS 



This invention is concerned with 2-amino ethylamine derivatives, to process s for the preparation of 
such compounds, to compositions containing them, and to the use of such compounds and compositions in 
medicine. 

Compounds which are K-receptor agonists act as analgesics through interaction with Kappa opioid 
5 receptors. The advantage of K-receptor agonists over the classical u-receptor agonists, such as morphine, 
lies in their ability of causing analgesia while being devoid of morphine-like behavioural effects and 
addiction liability. 

We have now discovered a novel class of 2-amino ethylamine derivatives which exhibit K-receptor 
agonism without the behavioural effects of morphine and morphine analogues, and which are thus of 
to potential therapeutic utility as analgesics. 

Accordingly, the present invention provides a compound of formula (I): 



TS 



20 




25 or a salt and/or solvate thereof, wherein 

R represents an acyl group containing a substituted or unsubstrtuted carbocyclic aromatic or heterocyclic 
aromatic group; 

R 1 and R 2 each independently represents an alkyl. alkenyl or alkynyl group or R 1 together with R* 
3Q represents a c« polymethylene or alkenylene group; 
R3 represents hydrogen or alkyl; 

R* represents hydrogen, halogen, alkyl, hydroxy, alkoxy, nftrile, nitro, amino or mono or disubstituted amino; 
and 

n represents 0 or an integer 1. 
35 The group R preferably has the formula (II) 

-CO-(CH2) a -X-Ar (II) 

in which a is 0 or an integer 1, 2 or 3 
^ X is a direct bond, or 0, S or NR 6 in which R 6 is hydrogen or Ci-6 alkyl, and 

Ar is a substituted or unsubstrtuted carbocyclic aromatic or heterocyclic aromatic group. - — 

Suitable substituents for the carbocyclic or heterocyclic group include up to 5 f preferably up to 3 of the 
groups selected from alkyl, aryl, aralkyl, hydroxy, alkoxy, or an electron withdrawing group and. wherein at 
43 least one pair of the substituents may together form a carbocyclic ring. Suitable electron withdrawing * 
groups include halogen, a trifluoromethyl, a nitro, or cyano group or -SO3H, -S02NR 7 R 8 , -CO2R 7 , -COR 7 or 
-CONRW wherein R 7 and R fl each independently represents hydrogen, alkyl or aryl. 

Preferably Ar is substituted or unsubstrtuted phenyl or substituted or unsubstituted thienyl. 

X is typically oxygen or a direct bond, and a is typically 0 or 1. 
50 When used herein, the term 'carbocyclic aromatic group' includes single or fused rings of carbon 
atoms, preferably having 5 to 12 carbon atoms, optionally substituted as described hereinbefore; car- 
bocyclic aromatic rings may b optionally substituted phenyl and napthyl rings. 

When used herein the term 'heterocyclic aromatic group* includes singl or fused rings comprising up 
to four hetero atoms in the or each ring selected from oxygen, nitrogen and sulphur, the rings being 
optionally substituted as described hereinbefore. 



2 



0 261 842 



10 



15 



When used herein the term 'alkyr or 'alk' (in, for example, alkoxy) relates to straight or branched chains 
containing for exampl up to 12 carbon atoms, suitably from 1 to 6 carbon atoms. 

When used herein the term , aryP includes phenyl and naphthyl optionally substituted with up to five, 
preferably up to three, groups selected from halogen, alkyl, phenyl, C M alkoxy, halo(d^) alkyl, 
hydroxy, amino, nitro, carboxy, C ^s alkoxycarbonyl, Ce alkoxycarbonyKCi chalky! alkylcarbonyloxy, 
or C 1a6 alkyicarbonyl groups. 

The term 'halogen 1 refers to fluorine, chlorine, bromine and iodine. 

In one suitable aspect R represents a moiety of formula (III): 

/ y 

— CO — (CH 2 ) a ( Ar' ) < IIX ) . 



wherein Ar* represents a phenyl group or a 2-or 3-thienyl group, X 1 and Y each independently represent 
hydrogen, alkyl, aryl, aralkyl, hydroxy, alkoxy, halogen, a trifluoromethyl, a nitro, or cyano group or -SO3H, 
-SOjNRW, -CQ2R 7 , -COR 7 or -CONRW wherein R 7 and R 8 are as defined above or X 1 together with Y form 
a cycloalkylene ring; and a represents an integer 1 , 2, or 3. 

Suitably. X'and Y independently represent hydrogen, halogen, trifluoromethyl or nitro. 

Suitable examples of R are: 



30 
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When representing an alkyl group Ri and R2 may each independently be a methyl, ethyl, propyl, butyl, 
pentyl or hexyl group, and preferably a methyl group. 

When representing a polymethylene group, Ri together with may represent propylene, butylene, 
pentylene or hexylene, and preferably represent butylene. When representing an alkylene group, R 1 
60 together with R 2 may represent -CHrCH = CH-CHr . 

Preferably, R 3 represents an alkyl group, such as methyl, ethyl, propyl, butyl, pentyl or hexyl. 

Suitably, R 4 represents hydrogen, halogen, such as chlorine or bromine, or alkyl such as methyl, ethyl, 
propyl, butyl, pentyl or hexyl. 

In a particularly preferred aspect the present invention provides a compound selected from the group 
55 consisting of: 

(S)-N-methy l-N-[2-{1 -(1 ^yrrolidinyl)-2-phenyl}ethylh3,4-dichlorobenzene acetamide; 
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(ShN^ethyl-^2-(1-dimethylamino-2-phenyl^ acetamlde; 

(S)-N-ethy l-N-[2-(l -dimethy lamino-2-pheny l)ethy lh3,4-dichlorobenzene acetamide; 

(ShN-methyk^2-(1-dimethylamino-3^heny^ acetamide; 

(S)-N-methyl-N-t2K1-pynx)Hdinyl)-3-phenyl)propyl]-3 l 4^ichlorobenzene acetamide; 

(S)-N-methyl-N-[2-(1 -pyrrolidinyl)-2-phenyl]ethyl}-0-nitroben2ene acetamide; 

(S)-N-methyl-^2-(l-dimethylaminc^2-phen acetamide; 

(S)-N-methyl-N-[2-(1 -pyiToMdinyl)-2-phenyllethyl]-m-nitrobenzene acetamide; 

(S)-N-methy l-N-[2-(1 -dimethylamino-2-pheny l)ethy l]-m-nitroben2ene acetamide; 

(S)-N-methy M\l-[2-(l -pyrroIidinyl)-2-pheny l]ethy frp-nforobenzene acetamide; 

(S)-N-methyl-N-[2-(lKiimethylamino-2-pheny!)ethyl]-p-nitrobenzene acetamide; 

(S)-N-methyl-N-[2-[1-(1 i5yirolidiny0-2^henyl]ethyll-p-trffluoromethylben2ene acetamide; 

(S)-N-methyl-N-[2-(l -dimethylamino-2-pheny l)thyl}-p-trif luoromethylbenzene acetamide; 
(S)-N-methyl-N-[2-[l-(1-pym)Hdinyl)-2^^^ acetamide; 

(S)-N-methy!-N-[2-(1^imethylamino-2-phenyl]ethyn-m-trifluoromethylben2ene acetamide hydrochloride; 

(ShN^ethy!-rH2-[H1 -pyrrolidine^ 

(ShN-methyl-N-[2-[l-(l-dimethylamta^ 
* 

or a salt preferably a hydrochloride, and/or a solvate thereof, preferably a hydrate. 

The compounds of formula (I) or their salts and/or solvates are preferably in pharmaceutical^ 
acceptable or substantially pure form. By pharmaceutical^ acceptable form is meant inter alia, or a 
pharmaceutical^ acceptable level of purity excluding normal pharmaceutical additives such as diluents and 
carriers, and including no material considered toxic at normal dosage levels. 

A substantially pure form will generally contain at least 50% (excluding normal pharmaceutical 
additives), preferably 75%, more preferably 90% and still more preferably 95% of the compound of formula 
(I) or its salt or solvate. 

One preferred pharmaceutical^ acceptable form is the crystalline form, including such form in a 
pharmaceutical composition. In the case of salts and solvates the additional ionic and solvent moieties must 
also be non-toxic. 

Examples of a pharmaceuticaliy acceptable salt of a compound of formula (I) include the acid addition 
salts with the conventional pharmaceutical acids, for example, maleic, hydrochloric, hydrobromic, phos- 
phoric, acetic, fumaric, saiicycfic, citric, lactic, mandelic, tartaric, succinic, benzoic, ascorbic and 
methanesulphonic. 

A preferred salt is the hydrochloride. 

Examples of a pharmaceuticaliy acceptable solvate of a compound of formula (t) includes a hydrate of a 
compound of formula (I). 

The compounds of formula (I) have at least one asymmetric centre and therefore exist in more than one 
stereoisomers form. The invention extends to all such forms and to mixtures thereof, including racemates. 

A preferred stereoisomeric form is that wherein the carbon atom marked with an asterisk in formula (I) 
is in the (S)-configuration. 

The present invention also provides a process for preparing a compound of formula (I), or a salt and/or 
solvate thereof, which process comprises reacting a compound of formula (IV): 
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(IV) 



wherein R* is as defined in relation to formula (I) or is a protected from thereof, n is as defined in relation to 
formula (I), R 1a is R 1 or a moiety convertible to R 1 , R 21 is R 2 or a moiety convertible to Rz and R 3 * is R3 or a 
moiety convertible to R 3 ; 

with a compound of formula (V): 

RMDH (V) 

or an active derivative thereof, wherein R a represents R, as defined in relation to formula (I), or a moiety 
convertible to R; and thereafter if required carrying out one or more of the following optional steps: 

i) removing any protecting group; 

ii) where R 1a is other than R\ converting R ,a to R 1 and/or where R 2 * is other than R 2 , converting 
R**to R 2 and/or where R 3 * is other than R 3 , converting R 3 * to R 3 ; 

iii) where R" is other than R, converting R • to R; 

iv) converting a compound of formula (I) to a further compound of formula (I); 

v) preparing a salt and/or solvate of the compound of formula (I) so formed. 

Suitable active derivatives of the compound of formula (V) are acid chlorides or acid anhydrides. 
Another suitable derivative is a mixed anhydride formed between the acid and an alkyl chloroformate; 

For example, in standard methods well known to those skilled in the art the compound of formula (IV) 
may be reacted with a compound of formula (V), wherein the compound of formula (V) is: 

a) an acid chloride, the reaction being carried out in the presence of an inorganic or organic base, 

b) an acid, the reaction being carried out in the presence of dicyclohexyl carbodiimide, N- 
dimethylaminopropyl-N'-ethyl carbodiimide or carbonyl diimidazoie, or 

c) a mixed anhydride generated in situ from the acid and an alkyl (for example ethyl)chloroformate. 
Suitably when R 3 * is other than R 3 , R 3 * represents a protecting group or a moiety which is reducible to 

a group R 3 . 

Typical protecting groups R 3 * are benzyl groups or substituted benzyl groups. 

A typical moiety reducible to an alkyl group R 3 is a moiety of formula -CO-R 8 wherein R 8 represents 
hydrogen or an alkyl group such that -CH2R 9 represents the alkyl group R 3 or, for compounds wherein R 3 is 
methyl, a leaving group such as a benzyloxy group. 

It will be appreciated that certain protecting groups such as benzyl groups may also be removed under 
reducing conditions and hence such protecting groups fall into either category of suitable variables R 3 . 

When R u and R 2 * are other than R 1 or R 2 suitable values for R u and R 2 * are those indicated above 
for R^hen R 3 * is other than R3 

A compound of formula (I) may be converted into a further compound of formula (I), by interconversion 
of suitable substituents. Thus certain compounds of formula (I) are useful intermediates in forming other 
compounds of the present invention. 

For example: 

(i) when R 3 represents an alkyl group, it may be converted to R 3 representing a hydrogen atom by 
conventional amine deaikylation such as for example when R 3 Is benzyl or substituted benzyl by 
conventional catalytic hydrogenation; 

(ii) when R 3 represents hydrogen, it may be converted to R 3 r presenting an alkyl group by 
conventional amine alkylation; and 

(iii) when R 1 or R 2 or R 3 represent alkyl groups they may be converted to different alkyl groups by 
conventional deaikylation, protection and alkylation steps. 

A compound of formula (IV) may be pr pared by reducing a compound of formula (VI): 
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(CH 2>n 



— CH — 



CO — 



R 3a 
I 

NH 

NR la R 2a 



(VI) 



wherein R 1a , R 28 , R 3 *, R 4 and n are defined in relation to formula (IV), and thereafter if required carrying out 
one or more of the following optional steps: 

(i) removing any protecting group; 

(ii) where R 1a is other than R 1 , converting R 18 to R 1 and/or where R 28 is other than R 2 converting R 28 
to R 2 and/or where R 38 is other than R 3 t converting R 38 to R 3 ; 

(iii) converting a compound of formula (IV) into a further compound of formula (IV). 

Suitably, in the preceding reaction when R 1a , R 2 * or R 38 in formula (VI) represents a moiety reducible to 
R\ R 2 or R 3 respectively, the optional step, (ii) may be carried out at the same time as the reduction of the 
-CO-group in trie moiety -(CH2) n -CH-CO-of formula (VI). 

The conversions of R 1a to R 1 , R 28 to R 2 , R 38 to R 3 and a compound of formula (IV) to a further 
compound of formula (IV) may be carried out by using analogous procedures to those used for the 
compounds of formula (I), 

The reduction of a compound of formula (VI) may be carried out under conventional reducting 
conditions, for example by using a complex metal hydride reducing agent especially lithium aluminium 
hydride, in an aprottc solvent such as diethylether of tetrohydrofuran, at low to elevated temperatures, 
conveniently at ambient temperature. 

A compound of formula (VI) may be prepared from a compound of formula (VII): 



35 
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R X 



(OLJ — CH — NH 
2 n 

C0 2 H 



(VII) 



wherein R* and n are as defined in relation to formula (IV), and R x represents a protecting group or a group 
R 3 * as defined in relation to formula (IV); by reaction with a compound of formula (VIII): 

R^R^-X (VIJI) 



wherein R ta and R 28 are as defined in relation to formula (IV) and X represents hydrogen or a leaving 
group: and thereafter if required carrying out one or more of the following optional steps: 

(i) removing any protecting group; 

(ii) where R 1a is other than R 1 , converting R 1a to R 1 and/or where R 28 is other than R 2 converting R 28 
so to R 2 and/or where R 38 is other than R 3 , converting R 38 to R 3 ; 

(iii) where R x represents a protecting group, converting R x to a group R 38 . 

The reaction between compounds of formulae (VII) and (VIII) may be carried out under conventional 
peptide bond forming conditions, for example in the presence of dicyclohexylcarbodi-imide in any suitable 
aprotic solvent such as dimethylformamide or a methylene dichloride, at low to elevated temperatures, 
55 conveniently at ambient temp rature. 

The compounds of formula (VII) and (VIII) are either known compounds or may be prepared using 
m thods analogous to those used to prepare known compounds. 

The compounds of formula (IV) may also be prepared from a compound of formula (IX): 
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(CH 2 ) n -00-CH2-NR la R2a (IX) 

R4 



wherein R u . R 2 *, R 4 and n are as defined in relation to formula (IV), by reducing the compound of formula 
(IX) in the presence of an amine of formula (X): 

R 3 * -NH2 (X) 

wherein R 3 * is as defined In relation to formula (IV). and thereafter If required carrying out one or more of 
the following optional steps: 



75 (i) removing any protecting group 

toR* 



removing any protecting group; 
(ii) where R u is other than R\ converting R u to R 1 and/or where R 2 * is other than R*. converting R 2 * 



The preceding reaction may be carried out under conventional reductive amination conditions. 
The compounds of formula (IX) and (X) are either known compounds or thgy may be prepared using 
20 methods analogous to those used to prepare known compounds. 

For compounds of formula (I) wherein R 3 * represents methyl a suitable reaction pathway is that shown 
below in Scheme (I): 



below in Scheme (I) 

Scheme (I) 




(CHO -CH-NH. 
i n j 2 

COOH 



B z O,CO>Cl 




H 

(CH-) -CH-N-CO.O.B- 
£ n z 

COOH 



R 1 R 2 NH. 



(A) 



(B) 



H 

>v % * I ✓S^N^ (CH- ) -CH-NH-CH- 

f ^ r (CH 2 ) n -CH-N-CO.O.B 2 |T il 

R 4 \j) £o»V LiAlH^ *%J CH 2 - N rV 



55 

wher in R\ R2, R\ R» and n are as defined in relation to formula (I). Thus when R 4 = H and n = 1 the 
amino acid (A) is phenylglycine or when R 4 » H and n = 1 the aminoacid (A) is phenylalanine. 
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For compounds of formula (I) wh rein R 3 * represents an alkyl group oth r than methyl, a suitable 
reaction pathway is that shown below in Scheme (II): 

Scheme II 



(C) deprotection 

eg catalytic 
hydrogenation R 4 




(CH-) -CH-NH 0 

1 1 2 
CONR R 



CH-COC1 




(CH 0 ) -CHNHCOCH. 
2 n I 

' 1 2 
CONR R 



(E) 



(F) 



LiAlH. 

4^ ^ * 




(OI-) -CH-NH-C-H- 

I 12 R a OH, (I) 



CHjNR R 
(G) 

30 wherein formula (C) is as defined in Scheme (I) and R\ R 2 , R* R a and n are defined in relation to formula 
(I). 

The compounds of formula (I) may be converted into their pharmaceutically acceptable acid addition 
salts by reaction with the appropriate organic or mineral acids. 

Solvates of the compounds of formula (I) may be formed by crystallization or recrystallization from the 
35 appropriate solvent. For example hydrates may be formed by crystallization or recrystallization from 
aqueous solutions, or solutions in organic solvents containing water. 

Also salts or solvates of the compounds of formula (I) which are not pharmaceutically acceptable may 
be useful as intermediates in the production of pharmaceutically acceptable salts or solvates. Accordingly 
such salts or solvates also form part of this invention. 
40 The compounds of formula (I) exist in more than one stereoisomeric form and the processes of the 
invention produces mixtures thereof. The individual isomers may be separated one from another by 
resolution using an optically active acid such as tartaric acid. Alternatively, an asymmetric synthesis would 
offer a route to the individual form. For example routes analogous to Scheme (I) or (II) above do not involve 
an inversion of configuration of the asterisked carbon of the starting amino acid. Hence an amino acid 
45 whereon the asterisked carbon has the S-corrfiguration provides a compound of formula (I) wherein the 
asterisked carbon has the S-configuration. 

The activity of the compounds of formula (I) or the pharmaceutically acceptable salts and/or solvates 
thereof in standard analgesic tests indicates that they are of therapeutic utility in the treatment of pain. 
Accordingly the present invention also provides a compound of formula (I), or a pharmaceutically 
so acceptable salt and/or solvate thereof, as an active therapeutic substance. 

The present invention further provides a pharmaceutical composition comprising a compound of formula 
(I), or a pharmaceutically acceptable salt and/or solvate thereof, and a pharmaceutically acceptable carrier 
therefor. 

The present invention also provides the use of a compound of formula (I), or a pharmaceutically 
55 acceptable salt or solvate thereof, for the manufacture of a medicament for the treatment of pain. 

Such a medicament, and a composition of this invention, may be prepared by admixture of a compound 
of the invention with an appropriate earner. It may contain a diluent binder, filler, disintegrant flavouring 
agent colouring agent, lubricant or preservative in conventional manner. 
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These conventional excipients may be employed for example as in the preparation of compositions of 
known analgesic agents. 

Preferably, a pharmaceutical composition of the invention is in unit dosage form and in a form adapted 
for use in the medical or veterinarial fields. For example, such preparations may be in a pack form 
5 accompanied by written or printed instructions for use as an agent in the treatment of pain. 

The suitable dosage range for the compounds of the invention depends on the compound to be 
employed and on the condition of the patient It will also depend, inter alia, upon the relation of potency to 
absorbability and the frequency and route of administration. 

The compound or composition of the invention may be formulated for administration by any route, and 
w is preferably in unit dosage form or in a form that a human patient may administer to himself in a single 
dosage. Advantageously, the composition is suitable for oral, rectal, topical, parenteral, intravenous or 
intramuscular administration. Preparation may be designed to give slow release of the active ingredient 

Compositions may, for example, be in the form of tablets, capsules, sachets, vials, powders, granules, 
lozenges, reconstitutable powders, or liquid preparations, for example solutions or suspensions, or suck 
t5 positories. 

The compositions, for example those suitable for oral administration, may contain conventional ex- 
cipients such as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyr- 
rolidone; fillers, for example lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting 
lubncants, for example magnesium stearate; disintegrants, for example starch, polyvinylpyrrolidone, sodium 
20 starch glycollate or microcrystalline cellulose; or pharmaceutically acceptable setting agents such as 
sodium lauryl sulphate. 

Solid compositions may be obtained by conventional methods of blending, filling, tabletting or the like 
Repeated blending operations may be used to distribute the active agent throughout those compositions 
employing large quantities of fillers. When the composition is in the form of a tablet, powder, or lozenge, 
any carrier suitable for formulating solid pharmaceutical compositions may be used, examples being 
magnesium stearate. starch, glucose, lactose, sucrose, rice flour and chalk. Tablets may be coated 
according to methods well known in normal pharmaceutical practice, in particular with an enteric coating. 
The composition may also be in the form of an ingestible capsule, for example of gelatin containing the 
compound, if desired with a carrier or other excipients. 
30 Compositions for oral administration as liquids may be in the form of, for example, emulsions, syrups, 
or elixirs, or may be presented as a dry product for reconstitution with water or other suitable vehicle before 
use. Such liquid compositions may contain conventional additives such as suspending agents, for example 
sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose, carboxymethylcellulose, aluminium stearate 
gel, hydrogenated edible fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia* 
as aqueous or non-aqueous vehicles, which include edible oils, for example almond oil, fractionated coconut 
oil. oily esters, for example esters of glycerine, or propylene glycol, or ethyl alcohol, glycerine, water or 
normal saline; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and If desired 
conventional flavouring or colouring agents. 

The compounds of this invention may also be administered by a non-oral route. In accordance with 
40 routine pharmaceutical procedure, the compositions may be formulated, for example for rectal administra- 
tion as a suppository. They may also be formulated for presentation in an injectable form in an aqueous or 
non-aqueous solution, suspension or emulsion in a pharmaceutically acceptable liquid, e.g. sterile pyrogen- 
free water or a parenterally acceptable oil or a mixture of liquids. The liquid may contain bacteriostatic 
agents, anti-oxidants or other preservatives, buffers or solutes to render the solution isotonic with the blood, 
45 thickening agents, suspending agents or other pharmaceutically acceptable additives. Such forms will be 
presented in unit dose form such as ampoules or disposable injection devices or in multi-dose forms such 
as a bottle from which the appropriate dose may be withdrawn or a solid form or concentrate which can be 
used to prepare an injectable formulation. 

As mentioned earlier, the effective dose of compound depends on the particular compound employed, 
so the condition of the patient and on the frequency and route of administration. A unit dose will generally 
contain from 20 to 1000 mg and preferably will contain from 30 to 500 mg ( in particular 50, 100, 150. 200. 
250, 300. 350, 400, 450 or 500 mg. The composition may be administered once or more times a day for 
example 2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will normally be in the range 100 to 
3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active ingredient and be administered 
55 in multiples, if desired, to give the preceding daily dose. 
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The present invention also provides a method of treating pain in mammals, particularly in humans, 
which comprises administering an effective non-toxic amount of a pharmaceutical^ acceptable compound 
of formula (I) or a pharmaceutical^ acceptable salt and/or solvate thereof or composition thereof to a 
sufferer. 

5 No toxic effects are indicated for the above defined pharmaceutical^ acceptable compounds of the 
invention, in the abovementioned dosage ranges. 

Compounds of this invention and their preparation are illustrated in the following Examples. 



to Example 1 

(S)-N-methy l-N-[2-f1 -(1 -pynroiidinvD-2»phenvl>ethyl1"3,4-dichlorobenzene acetamide hydrochloride 

Z2q of (S)-N-methyl-l-phenyl-2-(1-pyiT6lidinyl)-ethanamine (15.6 mmoles) and 4.5g of3,4-dich- 
is loropheny (acetic acid (22 mmoles) are dissolved in 80ml of methylene chloride. 6.4g of dicyclohexylcar- 

bodiimide (31 mmoles), dissolved in the minimum amount of methylene chloride, are dropped into this 

solution kept at 0-5°C. The reaction mixture is allowed to come to room temperature and stirred for 6 hours. 

the precipitated dicyclohexylurea is filtered off, and the solution evaporated in-yacuo to dryness. 

The residual oil is treated with 10ml of HC1 10% and 10m! ethanol. A small amount of precipitated solid 
20 is filtered off, the solution is evaporated in-yacuo, and the residue is partitioned between 36% NaOH 

solution and ethyl acetate. The organic solution is dried on sodium sulphate and evaporated to dryness. The 

oily residue is dissolved in 50ml of acetone and the solution brought to slightly 'acidic pH with HCI/diethyl 

ether. The precipitate is filtered, washed with acetone and ether, and dried. 

Yield 2.8g 

25 C21HSCI3N2O 

MP. = 240°C 

M.W. = 427.798 

[a] D «= + 23.64 (C * 1 , MeOH) 

The elemental analysis and NMR spectrum confirmed the structure of the compound. 

30 



Example 2 

55 (S)-N-methy hN-f2-(1 -dimethylamino-2-phenyl>'ethyn-3,4-dichloroben2ene acetamide hydrochloride 

2.6 g, of (S)-Ni. N2, N2 -trirnethyM -phenyl ethanediamine (14.70 mmoles) and 3.7 g. of 3,4-dich- 

lorophenylacetic acid (18.0 mmoles) are dissolved in 80 ml of dry methylene chloride, 5.0 g. of dicyclohex- 

ylcarbodiimide (24.30 mmoles), dissolved in 20 ml of methylene chloride, are dropped into this solution kept 
40 at 0 °C. The reaction mixture is allowed to come to room temperature and stirred for 6 hours. The 

precipitated dicyclohexylurea is filtered off, and the solution evaporated in-vacuo to dryness. 

The residual oil is treated with 10 ml of HCI 10% and 10 ml of ethanol. A small amount of precipitated 

solid is filtered off, the solution is evaporated in-vacuoa nd the residue is partitioned between 36% NaOH 

solution and ethyl acetate. The organic solution is dried on sodium sulphate and evaporated to dryness. 
45 The oily residue is dissolved in 50 ml of acetone and the solution brought to add pH with HCI/diethyl ether. 

The precipitate is filtered, washed and dried. 

Yield 1.0 g 

O9H25CI3N2O 

MP. = 225 °C 
50 M.W. - 401.761 

[o] *° = +104.77(C = 1), MeOH) 

Elemental analysis : Calcd. C ( 56.80; H. 55.77; N, 6.97; CI. 26.47; 

Found C, 56.63; H, 5.76 ; N. 6.94; CI, 26.35. 

55 

I.R. (KBr) : 1650 cm " 1 (s) 
1H N.M.R. (CDCb) : 
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6 12.0 s 1H 

6 7.0 • 7.5 m 8 H 

6 6.4 dd 1H 

6 2.8 -4.4 m 13 H 



Example 3 

10 (S)-N-ethy}- N-r2-(1 -dimethylamino-2-phenyll-ethvl 1-3,4-dichlorobenzene acetamide hydrochloride 

700 mg. of (Sy-Nrethyl-NiNrdimethyH -phenyl ethanediamine (3.64 mmoles) and 1.5 g. of 3,4- 

dlchlorophenylacetic acid (7.31 mmoles) are dissolved in 50 ml of dryed methylene chloride, 2.5 g. 'of 

dicyclohexylcarbodiimide (12.10 mmoles), dissolved in 10 ml of methylene chloride, are dropped into this 
75 solution kept at 0 *C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and 

left at rest overnight The precipitated dicyclohexylurea is filtered off, and the solution evaporated in-vacuo 

to dryness. 

The residue is treated with 10 ml of HC1 10% and 10 ml ethanol. A small amount of precipitated solid is 

filtered off and the solution is evaporated in-vacuo ; the residue is partitioned between 36% NaOH solution 
20 and ethyl acetate. The organic solution is dried on sodium sulphate and evaporated to dryness. The oily 

residue is dissolved in 25 ml of acetone and the solution brought to slightly acidic pH with HCI/diethyl ether. 

The precipitate is filtered, washed with acetone and dried. 

Yield 400 mg 

CaHsCbNK) 
25 MP. = 195 - 200 °C 

M.W. = 415.787 

W o° ■ +70.8 (C = 1), MeOH) 

Elemental analysis : Calcd. C, 57.77; H, 6.06; N, 6.74; CI. 25.56; 
30 Found C, 57.38; H, 6.01 ; N, 6.69; CI. 25.22. 

I.R. (KBr) : 1660 cm" 1 (s) 

1 H N.M.R. (CDCb) : 
35 6 12.0S1H 

5 7.0 - 7.5 m 8 H 

6 6.0-6.2 dd 1H 
6 2.8-4.1 m 12 H 
6 0.7 - 0.9 1 3 H 



Example 4 

45 (ShN-methyl -N-f2-(1-dimethylamino^>phenvlT-propvlT-3.4-dichlorobenzene acetamide hydrochloride 

2.4 g. of W-methyl-(1-dimethylamino-3-phenyI)propyl-2-amine (12.5 mmoles) and 2.8 g. of dich- 
lorophenylacetic acid (13.66 mmoles) are dissolved in 70 ml of dry methylene chloride. 5.8 g. of 
dicyclohexylcarbodiimide (28.15 mmoles), dissolved in 30 ml of methylene chloride, are dropped into this 
so solution kept at 0 °C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and 
left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to 
dryness. — — 

The residual oil is treated with 10 ml of HC1 10% and 10 ml of ethanol. A small amount of precipitated 
solid is filtered off, the solution evaporated in-vacuo and the residue is partitioned between 36% NaOH 
55 solution and ethyl acetate. The organic solution is dried on sodium sulphat and evaporated to dryness. The 
residual oil is dissolved in 50 ml of acetone and the solution brought to acidic pH with HCI/diethyl ether. 
The precipitate is filtered, washed and dried. 
Yi Id 1.2 g 
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CaHaCWSfcO 

M.P. a 175 °C 

M.W. = 415.787 

M*° = -4.65 (C = 1). MeOH) 

6 

* Elemental analysis : Calcc^ C, 57.77; H f 6.06; N, 6.74; CI. 25.58; 
Found C. 57.51; H f 6-03; N, 6.68; CI, 25.76. 

I.R. (KBr) ; 1640 cm" 1 (s) 

10 

*H N.M.R. (CDCb) : 
511.9s 1H 
5 6,8 - 7.3 m 8 H 
5 5.1 - 5.6 m 1 H 
is 5 3.3 - 4.0 m 2 H 
82.4-3.0m 13H 



so Example 5 

(ShN-methvl-N-f2-ri-(1-pyiT0fidinyl)-3-phenvl1 propyl] -3,4-dichlorobenzene acetamide hydrochloride 

2.2 g. of (S)-N-methyl-[1-(1-pyrrolidinyl)-3-phenyl] propyl-2-amine (10.10 mmoles) and 2.6 g. of 3,4- 
25 dichlorophenylacetic acid (12.70 mmoles) are dissolved in 50 ml of methylene chloride. 4.0 g. of 
dicyclohexylcarbodiimide (19.40 mmoles). dissolved in 20 ml of dry methylene chloride, are dropped into 
this solution kept at 0°C. The reaction mixture is allowed lo.come to room temperature, jstirred for: 6 hours 
and left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution evaporated in- 
vacuo to dryness. 

30 The residual oil is treated with 10 ml of HC1 10% and 10 ml of ethanol. A small amount of precipitated 
solid is filtered off, the solution evaporated in-vacuo and the residue is partitioned between 36% NaOH 
solution and ethyl acetate. The organic solution is dried on sodium sulphate and evaporated to dryness. The 
residual oil is chrornatographed on silica gel, eluting with CH2CW1-6% MeOH. to afford 1.5 g. of pure 
product, which is dissolved in 50 mi of ethyl acetate and the solution brought to acidic pH with HCl/diethyl 

35 ether. The precipitate is filtered, washed and dried. Yield 1.3 g 
C22H27CI3N2O - 
M.P. - 187-190 °C 
M.W. = 441.823 

W o° B + 4^2 (C = 1 ), MeOH) 

40 

I.R. (KBr) : 1640 cm" 1 (s) 

*H N.M.R. (CDCb) : 
6 12.0 s 1 H 
45 5 6,9-7.4 m 8H 
8 52-5.4 m 1 H 
5 3.3-4.1 m 4H 
5 2.4-3.2 m 9H 
5 1.8-2.4 m 4H 

50 



Example 6 
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(S)-t»methvl-N-f2-fl.(i.pYrrolidinyl)-2-phenvl1 ethylkwiitrobenz ne acetamida hydrochloride emihydrate. 

800 mg of (S>-N-methyH-phenyl-2-{1-pyrrolidinyl) ethanamine (3JB2 mmoles) and 800 mg of 2- 
nitrophenylacetic acid (4.42 mmoles) are dissolved in 30 ml of dry methylene chloride. 1.5 g of 

5 dicyclohexylcarbodiimide (7.30 mmoles), dissolved in the minimum amount of methylene chloride are 
dropped into this solution kept at 0 -5 "C. The reaction mixture is allowed to come to room temperature 
stirred for 6 hours and left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution 
evaporated in-vacuo to dryness. 

The residual oil is treated with 50 ml of 10% citric acid and 50 ml of ethyl acetate. A small amount of 

to precipitated solid is filtered off and the two phases are separated. The organic solution is descarded. while 
the citric one is treated with 38% NaOH solution to basic pH. The basic solution is exhaustively extracted 
with ethyl acetate, which is dried on sodium sulphate and evaporated to dryness. The oily residue is 
dissolved in 30 ml of acetone and the solution brought to slightly acidic pH with HCI/diethyl ether 
The precipitate is filtered, washed and dried. 

is Yield : 550 mg 
CziHzrCbNzOsj 
M.P. «= 272-275 °C 
M.W. = 412J99 

[«]" = +98.33 (C=1),MeOH) . 

20 • 

Elemental analysis : Calcd. C, 61.08; H, 6.59; N, 10.18; CI. 8.59; 

Found C, 61.20; H. 6.43; N. 9.87; CI. 8.38. 
I.R. (KBr) : 1650 cm (s); 1525 cm" 1 (s). 



Example 7 

(S)-N-memyhN-r2-<1-dimemvlamino-2-phenvlle mvlH)-nitroben2Bne acatarniria hydrochloride emihvdrate. 

800 mg. of (S)-N,. N 2 . NHrimethyM -phenyl ethanediamine (4.50 mmoles) and 900 mg of 2- 
nrtrophenylacetic acid (5.0 mmoles) are dissolved in 30 ml of dry methylene chloride. 1.7 g. of dicyclohexyl- 
carbodiimide (8.25 mmoles). dissolved in 10 ml of methylene chloride, are dropped into this solution kept at 
0 "C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest 
overnight The precipitated dicyclohexylurea is filtered off and the solution avaporated in-vacuo to dryness 

The residual oil is treated with 50 ml of 10% citric acid and 50 ml of ethyl acetate. A small amount of 
precipitated solid is filtered off and the two phases are separated. The organic solution is descarded while 
the citnc one is treated with 36% NaOH solution to basic pH. The basic solution is exhaustively extracted 
with ethyl acetate which is dries on sodium sulphate and evaporated to dryness. The oily residue is 
dissolved in 30 ml of acetone and the solution brought to slightly acidic pH with HCI/diethyl ether. The 
precipitate is filtered, washed with acetone and dried. 
Yield : 300 mg 
CsHaCIN30 u 
M.P. = 282-283 "C 
M.W. = 386371 

[a] |p = +27.23 (C = 1,MeOH) 

I.R. (KBr) : 1645 cm (s) ; 1525 cm" 1 (s) 



Example 8 
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(S^N-methyj-N-fa-fWl-pyrrofidinyp-a-phenYl] ethyl]-m-nttrobenzene acetamide hydrochloride 

1.5 g. of (S)-N-mGthyl-1-phenyl-2-(1-pyrrolidinyl) ethanamine (7.34 mmoles) and 1.5 g. of 3- 
nitrophenylacetic acid (8.30 mmoles) are dissolved in 50 ml of dry methyl ne chloride. 2.6 g. of 
5 dicyclohexyicarbodiimide (12.60 mmoles), dissolved in 10 ml of m thylene chloride, are dropped into this 
solution kept at 0 °C. The reaction mixture is allowed to come to room temperture, stirred for 6 hours and 
left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to 
dryness. 

The residual oil is treated with 70 ml of 10% citric acid and 70 ml of ethyl acetate. A small amount of 
w precipitated solid is filtered off and two phases are separated. The organic solution is descarded, while the 
citric one is treated with 36% NaOH solution to basic pH. 

The basic solution is exhaustively extracted with ethyl acetate, which is dried on sodium sulphate and 
evaporated to dryness. The oily residue is dissolved in 50 ml of acetone and the solution brought to slightly 
acidic pH with HCI/diethyl ether. The precipitate is filtered, washed with acetone and dried. 
75 Yield 700 mg 

C21H2CIN3O3 

M.P. = 281-284 °C 

M.W. = 403.899 

taj|° * +104.16 (C=1).MeOH) 

20 

Elemental analysis : Caicd. C. 62.44; H, 6.49; N, 10.40; CI. 8.78; 
Found C, 62.19; H, 6.53; N. 10.18; CI, 8.83. 

i.R. (KBr) : 1650 cm" 1 (s) ; 1525 cm'* (s) 

25 

1 H N.M.R. (CDCI3) : 
«' 12i s 1H 

5 7.1 - 82. m 9 H 

6 6.4 dd 1 H 

30 h 4.1 ABsystem,J=16Hz,2H 
8 3,7- 4.5 m 3H 
6 2.9 s 3H 
6 2.6 - 3.3 m 3 H 
3 1.7-2.5 m 4H 

35 



Example 9 

40 (S)-N-methyMM-f2-(1 -dimethylamino-2-phenyl)ethyl]-m-n?trobenzene acetamide hydrochloride 

15 g. of (S)-Ni,N2 t Nrtrimethyl-1 -phenyl ethanediamine (8.40 mmoles) and 1.6 g. of 3-nitrophenylacetic 
acid (8.80 mmoles) are dissolved in 50 ml of dry methylene chloride. 3.1 g. of dicyclohexyicarbodiimide 
(15.0 mmoles), dissolved in 10 ml of methylene chloride, are dropped into this solution, kept at 0 °C. 

46 The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest overnight 
The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to dryness. The 
residual oil is treated with 50 ml of 10% citric acid and 50 ml of ethyl acetate. A small amount of 
precipitated solid is filtered off and the two phases are separated. The organic solution is descarded, while 
the citric one is treated with 36% NaOH solution to basic pH. The basic solution is exhaustively extracted 

50 with ethyl acetate, which is dried on sodium sulphate and evaporated to dryness. The oily residue is 
dissolved in 30 ml of acetone and the solution brought to slightly acidic pH with HCI/diethyl ether. The 
precipitate is filtered, washed with acetone and dried. 
Yield 600 mg 
CisHaCINsQi 

55 M.P. = 164.266 °C 
M.W. = 377.863 

[a]^° = +66.13 <C = 1,MeOH) 
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Elemental analysis : Calcd. C. 60.39; H t 6.40; N, 11.12; CI. 9.38; 
Found C, 6024; H t 6.42; N, 10.99; CI, 9.24. 

I.R. (KBr) : 1655 cm"' (s) ; 1530 cm" 1 (s) 

5 



Example 10 

10 (S)-N-methvl-N>[2-fH1-pvrrolidinyl)-2-Dhenvn ethyl]-p-nitrobenzene acetamide hydrochloride 

1.5 g. of (S)-N-methyM-pheny|.2-(1-pyTOlidinyl) ethanamine (7.34 mmoles) and 1.6 g of 4- 
nitrophenylacetic acid (8.84 mmoles) are dissolved in 50 ml of dry methylene chloride. 2.7 g of 
dicyclohexylcarbodiimide (13.10 mmoles). dissolved in the minimum amount of methylene chloride are 

ts dropped into this solution kept at 0 °C. 

The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest overnight 
The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to dryness 

The residual oil is treated with 50 ml of 10% citric acid and 50 ml of ethyl acetate. A small amount of 
precipitated solid is filtered off and the two phases are separated. The organic sotution is descarded while 

20 the citric one is treated with 36% NaOH solution to basic pH. The basic solution is exhaustively extracted 
with ethyl acetate, which is dried on sodium sulphate and evaporated to dryness. The oily residue is 
dissolved in 30 ml of acetone and the solution brought to slightly acidic pH with HCI/diethyl ether The 
precipitate is filtered, washed with acetone and dried. 
Yield 700 mg 

25 CkHasCINsCk 

M.P. = 268-272 °C 
M.W. = 403.899 

M |>° = + 1 00.38 (C - 1 , MeOH) 

30 Elemental analysis : Calcd. C, 62.44; H, 6.49;* N, 10.40; CI. 8.78; 

Found C. 62.58; H. 6.54; N, 10.42; CI, 8.58. 

I.R. (KBr) : 1655 cm" 1 (s) ; 1520 cm" 1 (s) 

35 'H N.M.R. (CDCI 3 ) : 

5 12.1 S 1 H 

5 7.0-8.2 m 9H 

5 6.4 dd 1 H 

5 4.1 AB system J = 16 Hz. 2 H 
40 5 3.7-4.2 m 3H * 

5 2^5 s 3H 

5 2.7-3.3 m 3 H 

5 1.9-2.5 m 4H 

45 

Example 1 1 

(S)-N-methyl-N-r2-(1-dimethvlamino-2-phenYl] ethyfrp-nitrobenzene acetamide hydrochloride monohydrate. 

1.5 g. of (ShNnN^Nrtrimethyl-l-phenyl ethanediamine (8.40 mmoles) and 1.6 g. of 4-nitrophenylacetic 
acid (8.8 mmoles) are dissolved in 50 ml of dry methylene chloride. 3.1 g. of dicyclohexylacarbodiimide 
(15.0 mmoles). dissolved in 10 ml of methylene chloride, are dropped into this solution, kept at 0 *C The 
reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest overnight The 
55 precipitated dicyclohexylurea is filtered off and the solution vaporated in-vacuo to dryness 
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The residual oil is treated with 50 ml of 10% citric acid and 50 ml of thy I acetate. A small amount of 
precipitated solid is filtered off and th two phases are separated. The organic solution is descarded, while 
the citric one is treated with 36% NaOH solution to basic pH. The basic solution is extracted with ethyl 
acetate, which is dried on sodium sulphate and evaporated to dryness. The oily residue is dissolved in 30 

s ml of acetone and the solution brought to acidic pH with HCl/diethyt ether. The precipitate is filtered, 
washed and dried. 
Yield 600 mg 
CsHsClfsfeO* 
MP. = 263-265 °C 

to M.W. = 395.879 

W |p = + 24.20 (C=l. MeOH) 

Elemental analysis : Calcd. C. 57.64; H, 6.62; N, 10.61; CI, 8.95; 

Found C, 58.45; H, 6.41; N, 10.54; CI, 8.96. 

I.FL (KBr) : 1660 cm' 1 (s) ; 1525 cm^ (s) 



20 Example 12 

(S)-N-methyl-N-[2"[1-(1*pyrrolidinyl)*2-phenvl1 ethyl] -p-trifluoromethylbenzene acetamide hydrochloride 

1.5 g. of (S)-N-methyM-phenyl-2-(1-pyrrolidinyl) ethanamine (7.34 mmoies) and 1.7 g. of 4- 
25 trifiuoromethylphenylacetic acid (8.34 mmoies) are dissolved in 50 ml of dry methylene chloride. 2.6 g. of 
dicyclohexylacarbodiimide (12.60 mmoies), dissolved in 10 mi of methylene chloride, are dropped into this 
solution, kept at 0 °C. The reaction mixture is allowed to come to-room temperature, stirred for 6 hours and 
left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to 
dryness. 

30 The residual oil is chromatographed on silica gel, eluting with CH2Cbft.5-2% of MeOH, to afford 1.0 g. 

of the pure product, which is dissolved in 30 ml of ethyl acetate and the solution brought to acidic pH with 

HCl/diethyl ether. The precipitate is filtered, washed and dried. 

Yield 800 mg 

C22H2CIF3N2O 
3S MP. 222-224 °C 

M.W. = 426.901 

[a] W> = + 16.60 (C = 1 , MeOH) 

Elemental analysis : Calcd. C. 61.89; H. 6.14; N, 6.56; CI, 8.31; F, 13.35 
40 Found C, 61.62; H, 6.24; N, 6.43; Ci. 8.32; F, 1336. 

I.R. (KBr) : 1650 cm~ 1 (s) ; 1320 cm* 1 (s) 



45 

Example 13 

(SVN'-methyl-N-[2-(1-dimethylamino-2-phenvn ethyfrp-trifluoromethylbenzene acetamide hydrochloride 

50 1.5 g. of (S)-Ni,N2,N?-trimethy 1-1 -phenyl ethanediamine (8.40 mmoies) and 1.9 g. of 4-trifluoromethyl- 
phenylacetic acid (9.31 mmoies) are dissolved in 50 ml of dry methylene chloride. 3.2 g. of dicyclohexylcar- 
bodiimide (15.53 mmoies), dissolved in 10 ml of methylene chloride, are dropped into this solution, kept at 
0 °C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest 
overnight The precipitated dicydoh xylurea is filtered off and the solution evaporated in-vacuo to dryness. 

55 The residual oil is chromatographed on silica gel, luting with CH2CM).5-2% of MeOH, to afford 900 
mg. of the pure product, which is dissolved in 30 ml of ethyl acetate and the solution brought to acidic pH 
with HCl/diethyl ether. The precipitate is filtered, washed and dried. 
Yield 700 ml 
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CaHaCtFsN^ 
MP. = 221-223 °C 
M.W. = 400.865 

[a] 2 - 0 = + 41.00 (C = 1. MeOH) 
5 ° 

Elem ntal analysis : Calcd. C, 59.92; H, 6.03; N. 6.99; CI. 8.85; F ( 14.22; 

Found C, 59.18; H, 6.10; N t 6.88; CI, 8.74; F, 14.47 

LR. (KBr) : 1655 cm- 1 (s) ; 1325 cnT 1 (s) 

10 



Example 14 

75 (S)-N-methyl-N-f2-[1-(l-pvrrolta^ acetamide hydrochloride 

1.2 g. of (S)-N-methyM-phenyl-2-(1-pyrrolidinyl) ethanamine (5.88 mmoles) and 1.4 g. of 3- 
trifluoromethylphenylacetic acid (6.86 mmoles) are dissolved in 40 ml of dry methylene chloride. 2.6 g. of 
dicyclohexylcarbodiimide (12.60 mmoles), dissolved in 10 ml of methylene chloride, are dropped into this 
20 solution, kept at -5°C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and 
left at rest overnight. The precipitated dicyclohexylurea is filtered off and the solution is evaporated in-vacuo 
to dryness. 

The residual oil is chromatographed on silica gel eluting with CH2Cbtt.5-2% of MeOH, to afford 1.3 g. of 

the pure product, which is dissolved in 30 ml of ethyl acetate and the solution brought to acidic pH with 
25 HCl/diethyl ether. The precipitate is filtered, washed and dried. 

Yielding 

C22H26CIF3N2O 

MP. = 238° - 240 °C 

M.W. « 426.901 
30 M ^° = +47.5 (C=1, MeOH) 

Elemental analysis : Calcd. C, 61.89; H. 6.14; N, 6.56; CI, 8.31; F, 13.35 
Found C, 61.73; H, 6.24; N. 6.46; CI. 8.20; F, 1323 

35 I.R. (KBr) : 1660 cm- 1 (S) ; 1340 cnr 1 (s) 



Example 15 

40 

(S)-N-methyl-N»f2-(1-dimethylamino-2-phenyl1 ethylfcm-trifluoromethylbenzene acetamide hydrochloride 

1.0 g. of (S)-Ni r N2,Nrtrimethyl-1-phenyl ethanediamine (5.62 mmoles) and 1.4 g. of 3-trifluoromethyl- 
phenytacetic acid (6.86 mmoles) are dissolved in 40 ml of dry methylene chloride. 2.4 g. of dicyclohexylcar- 
45 bodiimide (11.65 mmoles), dissolved in 10 ml of methylene chloride, are dropped into this solution, kept at- 
5°C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at rest 
overnight The precipitated dicyclohexylurea is tittered off and the solution is evaporated in-vacuo to 
dryness. 

The residual oil is cromatographed on silica gel,eluting with CH2CI2/O.5 - 2% of MeOH, to afford 1 g. of 
50 the pure product which is dissolved in 30 ml of acetone and the solution brought to acidic pH with 

HCl/diethyl ether. The precipitate is filtered, washed and dried. 

Yield 1.0 g 

C2DH24CIF3N2O 

MP. = 223°-225 °C 
55 M.W. = 400.865 

[a] 2-° = +23.5 (C = 1, MeOH) 
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Elemental analysis : Calcd. C, 59.92; H ( 6.03; N, 6.99; CI. 8.85; F 14.22 

Found C, 59.99; H, 6.07; N, 6.97; CI, 8.88; F, 14.30 
I.R. (KBr) : 1665 cm"' (S) ; 1340 cm" 1 (S) 

5 

Example 16 

(S)-N-methyl-W2-[W1-pyi^ hydrochlo- 
ro ride . 

1.2 g. of (S)-N-methyl-1-phenyl-2-{1-pyrrolidinyl) ethanannine (5.88 mmoles) and 1.4 g. of 5,6,7,8- 
tetrahydro-2-naphthylacetic acid (7.36 mmoles) are dissolved in 40 ml of dry methylene chloride. 2,5 g. of 
dicyclohexylacarbodiimide (12,50 mmoles), dissolved in 10 ml of methylene chloride, are dropped into this 
75 solution, kept at-5°C. The reaction mixture is allowed to come to room temperature* stirred for 6 hours and 
left at rest overnight The precipitated dicyclohexylurea is filtered off and the solution evaporated in-vacuo to 
dryness. 

The residual oil is chromatographed on silica gel eluting with CH2CI2/O.5 - 2% of MeOH, to afford 1.1 g. 

of the pure product, which is dissolved in 30 ml of acetone and the solution brought to acidic pH with 
20 HCI/diethyl ether. The precipitate is filtered, washed and dried. 

Yield 700 mg 

C25H3CIN2O 

M.P. = 217°-219°C 

M.W. = 412.987 
25 [a]^° = +9.4 (C = 1 f MeOH) 

Elemental analysis-: Calcd.. C, 72.70^,8.05; N, BJ8;SX,&J59; . 

Found C, 72^6; H. 8.16; N, 6.62; CI. 8.44 

30 I.R. (KBr) : 1655 cm* 1 (S) 



Example 17 

35 

(S)-N-methyl-^2-(1-dimefrylam^ hydrochloride 

1.1 g. of (S)-Ni t N2,N2-trimethyM -phenyl ethanediamine (6.18 mmoles) and 1.4 g. of 5,6.7,8-tetrahydro-2- 
naphtylacetic acid (7,36 mmoles) are dissolved in 40 ml of dry methylene chloride. 2.6 g. of dicyclohex- 
40 ylacarbodiimide (12,60 mmoles). dissolved in 10 ml of methylene chloride, are dropped into this solution, 
kept at -5°C. The reaction mixture is allowed to come to room temperature, stirred for 6 hours and left at 
rest overnight The precipitated dicyclohexylurea is filtered off and the solution is evaporated in-vacuo to 
dryness. 

The residual oil is chromatographed on silica gel,eluting with CH2CW).5 - 2% of MeOH, to afford 1.1 g. 
45 of the pure product which is dissolved in 30 ml of acetone and the solution brought to acidic pH with 

HCI/diethyl ether. The precipitate is filtered, washed and dried. 

Yield 900 mg 

CaHsiCIISfeO 

M.P. = 229°-230°C 
so M.W. = 386,951 

W ^° = +5.6 (C=1, MeOH) 

Elemental analysis : Calcd. C, 71.39; H, 8.08; N, 7.24; CI, 9.16; 

Found C, 71.35; H, 8.03; N, 7.23; CL 9.16 

55 

I.R. (KBr) : 1635 cm" 1 (S) 
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The pharmacological activity of the compounds of this invention is illustrated by various in vivo models 
using the following test procedures. In which the mouse tail flick test demonstrates analgesic activity. 



(A) TAIL-FLICK TEST(Modffied from the procedure published by D'Amour et ai., J. Pharm. Exptl. Ther. 72. 
74/1941) — 

Male Charles River mice, average weight 26g. are used. Selection is carried out before the beginning of 
experiments: only mice whose reaction time is less tham 8 sec are used. They are randomly distributed into 
groups of 10 and dosed with compounds under test with positive and negative controls being included. 

Compounds under test administered subcutaneously in isotonic saline in a volume of 20 mLKg* 1 . 30 
minutes later mice are placed again under heat source (Socrel apparatus) and reaction time is recorded. 

The analgesic activity of the test compound is expressed as the percent number of mice doubling the 
initial time within a group. 



No, of mice doubling the reaction time 

% analgesia = _____ v 100 

Total No. of mice per group 

(B) RECEPTOR AFFINITY STUDY 
Tissue preparation 

Radio receptor binding to u and K sites is performed on fresh guinea pig brain homogenate prepared 
according to Kosterlitz. (1981). 

Whole brain without cerebellum is homogenized in 50 mM, Tris-buffer (ph 7.4 at 0°C) and centrffuoed 
at 49,000 * g x 10 min. 

The pellet is then resuspended in the same buffer, incubated at 37°C for 45 min. and centrifuged again. 
1.9ml of the final homogenate (1:100 in Tris-pH 7.4, 0°C) is used for the binding assay. 



Binding to u sites (Magnan J., 1 982) 

*H [D-Ala 2 . MePhe 4 , Gly-oP] Enkephalin PH-DAGO), an enkephalin analogue that binds selectively to u 
receptor, is added to the biological substrate and incubated at 25°C for 40 min., filtered through Whatman 
GF-C and washed with ice-cold Tris-buffer. 

The filters are then dryed, solubilized in Flltercount and the radioactivity monitored. Non specific 
binding is determined in the presence of 10~*M Naloxone. 



Binding to K sites (Magnan J., 1982) 

The binding of tritiated Ethylketocyclazocine to brain homogenate is measured the in presence of 100 
nanomolar D-Ala-D-LeuEnkephalin (DADLE) and 100 nanomolar DAGO, added to saturate the « and u 
opioid receptors respectively. 

Final homogenate with solutions of the cold ligand and of the labelled ligand is incubated for 40 min. at 
25°C, filtered through Whatman GF/C glass filter discs and washed. 

The radioactivity bound to the filters is counted by liquid scintillation spectrophotometry. 

MR 2266.500 nM is utilized to determine the saturable binding. 
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For th calculation of the kinetic parameters of the binding of lab lied and unlabelled Ngands, the 
equilibrium dissociation constant (Ko), the inhibition constant (Ki) and the maximum number of binding sites 
(B max) are determined from saturation curves and competition experiments (Hill 1910; Scatchard 1949; 
Cheng and Prusoff 1973; Gillan tal. 1980). 

5 A concentration of radioligand near Ko is used in the binding, assays evaluating our compounds. 
-Hill. A.V. (1910) : J. Physiol.40. IV-Vlll (1910) 
-Scatchard G. (1949): Ann. N.Y. Acad.ScL. 51 , 660-674 
-Cheng and Prusoff W.H.(1973) : Biochem. Pharmac.22. 3099-3102 
-Gillan M.G.C., Kosterlizt H.W. and Paterson S.Y. (1980) :Br.J. Pharmac. 70, 481-490 

to -Kotsterliz H.W., Paterson S.Y. and Robson LE (1981):Br.J. Pharmac. 73, 939-949 

-Magnan J., Paterson S.Y., Tavani A., and Kosterlits H.W. (1982) :Arch. Pharmacol. 319, 197-205 



The results of the test procedures are shown in Table II. 

'5 
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TABLE H 
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Exanple 
NO. 


SCBCOTANEDUS 


OPIATE RECEPTORS BINDING 


kappa 


K.= nM 


Itu 




1 


0.022 - 


0.77 




124 




2 




2.01 




518 


30 


3 


0.28 


4.79 




874 




4 


9.09 


>100 








5 


>10 


>100 






35 


6 


3.5 


3.56 




1219 




7 


5.0 


14.5 




>1000 




8 


0.036 


0.49 




194 




9 


0.13 


1.29 




1054 


40 














10 


0.036 


1.29 




100 




11 


0.4 


7.89 




544 




12 


0.030 


1.90 




500 


45 


13 


0.39 


3.20 




>1000 




14 


0.097 










15 


0.187 








SO 


16 


0.149 










17 


0.412 
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Claims 



1. A compound of formula (I): 

R 3 



70 



(CH,)„ — CH — N — R 

• 12 (I) 

CH 2 — NR R 



25 



30 



R 4 

75 or a salt and/or solvate thereof, wherein 

R represents an acyl group containing a substituted or unsubstituted carbocyclic aromatic or heterocyclic 
aromatic group; 

2o R 1 and R 2 each independently represents an alkyl. alkenyl or alkynyl group or R 1 together with R 2 
represents a C^e polymethylene or alkenylene group; 
R 3 represents hydrogen or alkyl; 

R 4 represents hydrogen, halogen, alkyl, hydroxy, alkoxy, nitriie. nitro, amino or mono or disubstituted amino; 
and 

n represents 0 or an integer 1 . 

2. A compound according to claim 1, in which each of R 1 and R 2 is methyl, ethyl, propyl, butyl, pentyl 
or hexyl. 

3. A compound according to claim 1 in which R 1 and R 2 together form a propylene, butytene; pentylene 
or hexylene group, or a -CHrCH = CH-CH2-group. 

4. A compound according to any one of claims 1 to 3 in which R has the formula (II) 

-CO-(CH 2 ).-X-Ar (II) 

in which a is 0 or an integer 1 , 2 or 3 

X is a direct bond, or O, S, or NR 6 in which R 8 is hydrogen or Ci* alkyl, and 

Ar is a substituted or unsubstituted carbocyclic aromatic or heterocyclic aromatic group. 

5. A compound according to any one of claims 1 to 3 in which R has the formula 

— CO — < CH 2> a — I Ar ' 1 

45 ' 

(in) 

wherein Ar represents a phenyl group or a 2-or 3-thienyl group, X 1 and Y each independently represent 
so hydrogen, alkyl, aryl, aralkyl, hydroxy, alkoxy, halogen, a trlfluoromethyl, a nitro, or cyano group or -SO3H, 
-S0 2 NR 7 R 8 , -CO2R 7 , -COR 7 or -CONRW wherein R 7 and R 8 are as defined above or X 1 together with Y form 
a cycloalkylene ring; and a represents an integer 1, 2, or 3. 

6. A compound selected from: 
(ShN-methyl-N-[2-[(1-pyrrolidinyl>-2-phenyl]ethyl>3.4-dichloroben2ene acetamide; 

55 

(S)-N-methyl-N-[2-(1-<Jimethylamino-2-phenyl)ethyl]-3,4Klichloroben2ene acetamide; 
(S)-N-ethyl-N-[2-(1-dim thylamino-2-phenyl)ethyl}-3,4-dich]oroben2ene acetamide; 



3$ 
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(S)-N-methyl-N-[2-(1-dimethylamino-3iDhenyl)propyi -3,4-dichlorobenzene acetamide; 

(S)-N-methyl-N-[2-(l-pyrrolidinyl>-3-phenyl]propyl>3 1 4-dichloroben2ene acetamide; 

(S)-N-methy l-N-[2-[1 -(1 -pyrrolidinyl)r2-pheny l]ethy I] -O-nitrobenzene acetamide; 

(S)-N-methyl-N-[2-(1 -dimethylamino-2-phenyl]ethyl]-o-nitrobenzene acetamide; 

(S)-N-methyl-N-[2-[1-(1-pyrrolidinyI)-2-phenyl]ethyl] -m-nitrobenzene acetamide; 

(S)-N-methyI-N-[2-(1-dimethylamino-2-phenyl)ethyl] -m-nitrobenzene acetamide; 

(S)-N-methy HM-[2-(1 -pyrrolidiny l)-2-pheny ijethy IJ-p-nitrobenzene acetamide; 

(ShNHrcethyl^2-(1-dimethylamino-^^ acetamide; 

(S)-N-methyl-N-[2-[1 -(1 -pyrrolicfinyl)-2-phenyl]ethyl]-p-trif luoromethylbenzene acetamide; 

(S)-N-methyl-N-[2-[1-(1 -dimethyl acetamide; 

(S)-N-methyl-N-[2-[1 -(1 -pyrrolidiny l)-2-phenyl]ethy Q -m-trif luoromethylbenzene acetamide; . 

(S)-N-methyl-N-[2-(l -dimethy lamino-2-phenyl)ethy Ihm-trifluoromethylbenzene acetamide hydrochloride; 

(S)-N-methyi-N-[2-[1 -(1 -pyrro!idinyl)-2-phenyl]-ethyl] -2-(5 t 6X8-tetrahydro-2-naphthyl) acetamide; 

(S)-N-methyl-N-[2-(1 -dimethylamino-2-pheny!}-ethyl] -2-(5 f 6 l 7,8-tetrahydro-2-naphthyl) acetamide; 

7.. A process for preparing a compound according to any one of claims 1 to 6, which comprises reacting 
to compound of formula (IV): 




R 4 (IV) 

wherein R 4 is as defined in relation to formula (I) or is a protected from thereof, n is as defined in relation to 
formula (I), R u is R 1 or a moiety convertible to R\ R 2 * is R 2 or a moiety convertible to R 2 and R 3 * is R 3 or a 
moiety convertible to R 3 ; 

with a compound of formula (V): 

R a -OH (V) 

or an active derivative thereof, wherein R a represents R, as defined in relation to formula (I), or a moiety 
convertible to R; and thereafter if required carrying out one or more of the following optional steps 

i) removing any protecting group; 

ii) where R ,a is other than R 1 t converting R ta to R 1 and/or where R 2 * is other than R 2 , converting 
R^o R 2 and/or where R 3a is other than R 3 , converting R 30 to R 3 ; 

iii) where R 8 is other than R, converting R 3 to R; 

iv) converting a compound of formula (I) to a further compound of formula (I); 

v) preparing a salt and/or solvate of the compound of formula (I) so formed. 
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8. A pharmaceutical composition comprising a compound according to any one of claims 1 to 6, and a 
pharmaceuticaJly acceptable carrier. 

9. A composition according to daim 8 in unit dosage form. 

10. A compound according to any one of claims 1 to 6 for use as an active therapeutic substance. 
5 11. A compound according to any one of claims 1 to 6 for use in the treatment of pain. 

12. The use of a compound according to any one of claims 1 to 6, in the manufacture of a medicament 
for the treatment of pain. 

Claims for the following Contracting State : ES 

10 

1. A process for preparing a compound of formula (I): 



15 
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or a salt and/or solvate thereof, wherein 

R represents an acyl group containing a substituted or unsubstituted carbocyclic aromatic or heterocyclic 
aromatic group; 

R 1 and R 2 each independently represents an alkyl, alkenyl or alkynyl group or R 1 together with R 2 
represents a C^e polymethylene or alkenylene group; 
R 3 represents hydrogen or alkyl; 

R* represents hydrogen, halogen, alkyl, hydroxy, alkoxy, oitrile, nltro. amino or mono or disubstituted amino; 
and 

n represents 0 or an integer 1 which comprises reacting a compound of formula (IV): 



35 



40 




(IV) 



45 wherein R 4 is as defined in relation tg formula (I) or is a protected form thereof, n is as defined in relation to 
formula (I), R 1 * is R 1 or a moiety convertible to R\ R 2 * is R 2 or a moiety convertible to R 2 and R 8 * is R 3 or 
a moiety convertible to R 3 ; 

with a compound of formula (V): 

50 

R*-OH (V) 

or an active derivative thereof, wherein R* represents R, as defined in relation to formula (I), or a moiety 
convertible to R; and thereafter if required carrying out one or more of the following optional steps 
55 i) removing any protecting group; 

ii) wh re R t# is other than R 1 , converting R 1a to R 1 and/or where R 2 * is other than R 2 converting 
R^o R 2 and/or where R 3 * is other than R 3 , converting R 8 * to R 3 ; 

iii) where R* is other than R, converting R a to R; 
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iv) converting a compound of formula (I) to a further compound of formula (I); 

v) preparing a salt and/or solvate of the compound of formula (I) so formed. 

2. A process according to claim 1. in which each f R 1 and R 2 is methyl, ethyl, propyl, butyl, pentyl or 
hexyl. 

3. A process according to claim 1 in which R 1 and R 2 togeth r form a propyl ne, butylene, pentyiene or 
hexylene group, or a -CHrCH = CH-CHrgroup. 

4. A process according to any one of claims 1 to 3 in which R has the formula (II) 

-CO-(CHa) a -X-Ar (II) 

in which a is 0 or an integer 1 , 2 or 3 

X is a direct bond, or O, S, or NR 6 in which R 6 is hydrogen or Ci-6 alkyl, and 

Ar is a substituted or unsubstituted carbocycfic aromatic or heterocyclic aromatic group. 
75 5. A compound according to any one of claims 1 to 3 in which R has the formula 

- X 1 



TO 



20 



— CO — <CH 2 ) a ( Ar' ) 



(in) 



25 
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wherein Ar* represents a phenyl group -or a 2-or 3-thienyl group, X 1 and Y each independently represent 
hydrogen, alkyl. aryl. aralkyl, hydroxy.-alkoxy, halogen, a trifluoromethyl, a nitro, or cyano group or -SCfeH, 
-S02NR 7 R 8 , -CO2R 7 . -COR 7 or -CONRW wherein R 7 and R e are as defined above or X 1 together with Y form 
a cycloalkylene ring; and a represents an integer 1> 2. or 3. 

6. A process according to claim 1 in which the compound of formula (I) is selected from: 



35 



(S)-N-methyl-N-[2-[1 -0 ^yrrondinyl)-2-phenyl]ethyll-3,4-dichloroben2ene acetamide; 
(S)-N-methyl-N-[2-(1 -dimethylamino-2-phenyl)ethyl]-3,4-dichloroben2ene acetamide; 
(S)-N-ethyMNH2-(1 -dimethylamino-2-phenyl)ethyIJ3,4-dichlorobenzene acetamide; 
(S)-N-methyl-N-[2-(1-dimethylami acetamide; 
40 (S)-N-methyf-N-[2-[1 -(1 -pym>lidinyl)-3-phenyl]propyl>3.4-dichloroben2ene acetamide; 
(S)-N-methy MM-[2-[1 -(1 -pyrro!idinyl)-2-pheny IJethy IJ-0-nitroben2ene acetamide; 
(S>-N-methy l-N-[2-[1 -(1 •dimethylamino-2-pheny IJethy l]-o-nitrobenzene acetamide; 

45 

(S)-N-methyl-N-[2-t1 -(1 -pyrrolidinyl)-2-phenynethyl]-m-nitrobenzene acetamide; 
(S)-N-methyl-N-[2-(1 -dimethy!amino^2-phenyl]ethylhm-nitrobenzene acetamide; 
50 (S)-N-methyl-N-[2-[l -(1 -pyrro!idinyl)-2-phenyl]ethyl>p-nitrobenzene acetamide; 
(S)-N-methyl-rH2-(1^imethylamino-2-phenyl)ethylh>nitro acetamide; 
(S)-N-methyl-N-[2-[1 -(1 -pyrrolidiny l)-2-pheny IJethylJp-trifluoromethy Ibenzene acetamide; 

55 

(S)-N-methyl-N-[2-<l -dimethy lamine)-2-phenyl]ethyl>p-trifluoromethylben2ene acetamide; 
(S)-N-methy ^[2-[1 -(1 -pyrrolidinyl)-2-phenyl]ethy O-m-trifluoromethy Ibenzen acetamide; 
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(S)-NHne%kN-[2-<1^ime%lamin^ acetamide hydrochloride; 

(S)-N-methy l-N-[2-[1 -<1 -pyrrolidinyl)-2-pheny IJethylh2-(5,6.7.8-tetrahydro-2-naphthyl) acetamide; 

(S)-NHnethyl-N-[2-(1^imethylamino-2-phenyl)ethylh2-(5,6J 1 8-tetrahyd^ acetamide; 

7. A process according to any one of claims 1 to 6 in which the active derivative of R"-OH is an acid 
chloride or acid anhydride. 

8. The use of a compound of formula (I), as defined in claim 1 ( in the manufacture of a medicament for 
the treatment of pain. 
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